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Of Information: Described in this report is an electrically-driven, hydrvaulically-
operated tunnel bover, With its two contrarotating rotary cutting heads, a

tonnel 2 m in height and 1.5 m in width can be driven under continously equal cuta
Operational tests showed that a turnel from 1.5 to 1,8 m in length, complete

with ghoring, can be driven into medium hard carth formation in an hour,

Spoiling i disposed of by 2 baffle=type chain conveyor which is an integrat part
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U‘ao ihle afy in accaidanco
(e iie fom oty In pecotans

of the i:unnel borero E
THe' tunnel berer is in production for the EGA at the VEB Berg!f'éf“"t o

Maschinenfabrik in SEEHAUSEN, Source was informed that in 1957 five tunrnel
borers were praduced and that in 1958 22 to 28 more are te be preduced,

‘  The informalion in this Toport is supplemented by five incloguzes,
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Tunnel Barer for the Easi German Army (C)

‘COORDINATES

BERNBURG (UTM 32UPC 8942)
SEEHAUSEN (UTM 32UPC §775)
WERNIGERODE (UTM 32UPC 0307)

REPORT

1. Introduction

$he tunnel borer described in this veport is electrically driven and
hydraulically operated, With its two xotary cutting heads, the tunnel borer
makes. a cobtinuously equal cut on 2 tuanel face measuribg 1.5 % 2 m in size,
it moves forward at 12 to 16 ¢m per minute, The spoiling }§ carried our of
the tunnel on a bafflestype chain conveyor built in as au intégral part of the
tannel borer. See Inclasure | foy a drawing of the complets ruonel borax.

- The tuhnel borer can be used to perform s munber of tasks of engineer
troops., Bxamples are preparing undevground detonation’ chambers, undex-
ground POL and munitions stsrage chambers; boring taunels for cifcumventing
gnemy troop positions; boring tuanels 1o vivers or bodias of water for flooding
enerny divitegia points disfant from the river; baring tunnels andex viver beds
for passagé from one sida of the rivze to the other. -

Baised onoperational tests mads in the vicinity of HALLE, it wae
found that it af hour a tunnel averaging 1.9 to .4 m in lengih could be driven
inte medivim hard sarth formation, Included in ths Bme was time spen in
placing tempotary and permanent shoring for the ceiling and walls of ths
tunnel. The cutting ar boring was dene in stagas of 45 te 75 cm length,

"1“‘ha tunpe! borer is in production at the VEB Bergbauw Maschinenfabrilk
in SEEHAUSEN, in 1957 five tunnel borers were
produced fox the Bast German Army, and that an additional 22 to 25 are to
be produced in 1958,

2, Desgription of the Tunnel BDorer

SIS
f '

i, Ahg. ar Assembly {Inclosures 1 ,'2 and 5)

-

The auger assembly consists of two vertical contrarotating cutting
heads which rotate from the ouizide to the ingide toward the middle. The
diameter of eaah rotary cutting head is 75 am, Each rotary cutting head is
supported at two points.

The rotaxy cuiting head blade, divided into a sole, intermediate and
hea? part, iz welded onid a tubulay duive sbaft. The sole part of the rotavy
cutting hezd blads firuste upward, and the intermediate and head parts thrust
dowaward. This arrangement of upward and downward thrusts, together with
contrarotation of the rotary cuiting heade, provides a flawless ciearing of the
spoilings and tranefer f’f same outo the conveyor for disposalk
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s along the outer-edgévof the rotary culting head ‘:B'!':g' —
part, The cﬁtéxizg{j&iti'hbfi’ré”c‘er‘h‘éﬁtéa‘?éﬁtﬁide tips: welded|on"4s
#aces, The cuttir g bite até’ welded onto two ‘pieces off ﬂ#"étee‘il
U™ shapeis formed witli the ‘cutting bit forming the closgd end of
] ‘The open ‘end of the ""U" ¥s slid over the rotary cutting head blade and
is held in place by two SCrews, :
- " The tubular drive shaft '{m also in'three pdi'fa‘correapondiﬁg to the parts
of the rotdxy cutting head blade, - Flangés for connecting the gear trains are
on the tubular drivle shaft at'thé pointé between the head and intermediate
parts and the -intgj:inggiiate and sole parts. ‘ .
Mounted on the geaz:"(:;:ains are small cutting heads for cutting those
paris “‘of the tunnei face npt reachable by the two rotary cutting heads® blades

due to the interfering gear train suppoxts. .

A slightly aréhed steel plats, which prevents the tunnel ceiling from
falling in when the t_unne’?. borer is stationary, ia fastened to the top of the
auger assembly’over the two rotary cutting heads,

b. Back Cover, Supporting Framework, and Auger Afsserfnbw Geavring

(1) Back Caver {Inclosure 2)

The purposé of theback cover is to shield the tunnel face and, together
with the cut tunnel face, {o form a tubular traneport chute for the auger. The
ba.ck"_cWer serves also a protection against the centrifuged spoilings in the
auger assembly. ’ : )

The back cover i.g;‘bf sheet steel. The middle part is flat and the two
detachable side parts or wings are teough-shiped, At the points where the
trough-shaped wings touch the tunnel wallz rubhex fiaps are ‘af.t:ached for 2
tight fit, '

In the lower middle part of the back cover is an opening for a boxesghaped
chute through which spoiling is transferxed {rom the rotary cutting heads to
the conveyor. A rubber apron is fized at the end of the chute at the place
where the spoiling dfops from jt onto the conveyore T

There are aleo spenings in the middle part of the back cover for the
ffgur gear trains which are flanged onte the tubular drive shafte and whose
supforts are anchored in the supporting framewsrk,

{2} Supporting Framework {(Inclosures 2 and 3)
. B ' B
The suppoxting framework is of welded angle steel design, It carries
the back cdver, theé two hydraulic motors for the'rotary cutting heads, and the
supports for the four gear trains. '

"The supporting framework i @gsr‘,gne,g{ to be self=gupporting in that it
absorbs the weight of, and sccurring thrusts from, the auger assembly and
conducts these over the auger assembly bracing to the crawler assembly
frame, ‘ . o
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{3) Aug'er Assembly Gearing (Inclosure 2}

- The two drive gears for the rotary cutting heads , the upper gear trains,
which serve as reduction gears, are each directly flanged to an individual
hydraulic fnbtor, The transmission of power is through a pinion : shaft which
is fulcratied at its shank and base, The counter flange for the hydraulic
motor is at the bage, ' ’

One drive gear consiste of a gear with spirally-grooved gear wheels,
a driving pinion, and five driven pinions for the small cutting heads,

The lower gear trding are not ¢onnected to the hydraulic motors;
instead, the power is tramsmitted through the tubular drive shaft of each rotary
cutting head, )

At alréady noted above under subparagraph "a", the gear trains are
flanged onto the tubulay drive shafts, . Tamlr LS. o ve Tl

~ . The bearings for the tubular drivé shafts are outfitted with roller
bearings and with requisite lubrication fixtures.

The gear trains® housings are of welded sheet sheel design. The bases
of the hoasings are o designed that, af@fer loosening the threaded bolts, they
can be turned toward the middle of the a’uéer 2asembly, This arrangement is
neceésary for driving the tunnel borer in reverse out of the tunnel (see Inclosure
5) because-the tunncl’s profile has beeun reduced by the permanent shorings
that were ifistalled as the tunnel was bored, '

&. Upper and Lower Auger Assembly Bracing (Inclosure 3)

The duger assembly, together with the back cover, is fastened to the
crawler agsémbly frame by means of braciag of welded tubular steel design.

The upper bracing congists of a thrust-support bracing extending from
the top of the supporting framework to the middle of the crawler assembly
frame, A crosgspiece prevents the bracing from buckling, On each end of
the thrust-support bracing is an adjustable forked connection for adjusting the
horizontal boxing diréction,

The lower bracing consists of two V-ghaped supporting struts, one for
each rotary ¢ubting head, rigidly attached to the crawler assembly frame, The
gtruts have forked connection pieces, : :

» The forked connection pieces on both upper and lower bracing are
secufed by threaded bolts 'to corresponding "eyes" on'thé supporting framework
and crawler assembly frame.,

d, Crawler Assembly Frame (Inclosure 2)

The ‘crawler assembly frame carries the two track assemblies;
electric motor; central hydraulic pump assembly; supporting framework;
earth dispogal conveyor with twe roller guides; conveyor height adjustment;
two oi_l reservoirs, and the operating panel, Further, a folding seat for the
tunel borer operator ie mounted below the operating panel on the crawler
agsembly frame, N B I

)

3,
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.stéél_design, the crawler assembly frame consists g

base:; p,i, ‘e7at the top'and two side frames. On the underside of the Hdsa plate ,
and exsi:}’{ldmg a'short distance down each side ffarie dre reinforcing ribs, .
which ot only reinforce the base plate and form a-good connection between
thé bage plate and side frames; but also give'the craywler agseml_)fi[f frame
pigidity againist to¥sion, ' The pidé frames aré connééted at the Bottom by
tubular crosspieces.” ' ¢ T R S

Two small reiﬁ:for,cing aliests with bore holes for taking up tixe z;acla

assembiies arc welded onto the lower part of each side frame., ‘
. 3 P

Bored hales for rounting the electric motor are in the fromt part of
the base plate or that part ned¥ést the auger assembly. The back part of the
base plate, which carries the central hydraulic pump assembly, is raised
pedestal fashicn so that the electric motor and the central hydraulic pump
agsembly ave in'line and the spoiling on the slanting ‘conveyor has clearance
underneath the base plate.

. A slante"d. plate for the operating pauel is mounted at the extreme back
end of the base plate. ' .

- "Eyea" for the auger assembly bracing are welded on both sides at
the front and ipproximate miiddle part of the crawler assembly frame,

At the end of the crawler assembly frame farthest from the auger
assembly is a non-adjustdble roller guide for the cariveyor. The roller guide
congists of two rollers. which are slightly cambered and equipped with voller
bearings, , ’

At the part of the crawler.assembly frame that is nearist to the auger
assembly is e roller guide of the same design 2s described above, but ad-
justable. It is mounted on an adjustable beagiég which is guided on a V~way,
moved by means of a spindle and led into & slot guide in the crawier agsembly fra
Situated a little above the track assembly, the roller guide adjustment is easily
accessible,

e, Inlectric Motor (Inc:loafure 3)
Because of the vgntilation'px_oblem; an electric motor whick emits
uo exhaust fumes was chosen iﬁ";’)‘r’éfexzex\zce to a Diesél motor.
- N ",

¥ g, n \".'

. The electric motox chosen for the Rinnel borer is a three-phase motox .
wiigh bperitesiat a gpded of 1,480 revolutions pé¥ shirute 2nd hae a rafed
capacity of 63 ki, It 18type ‘D'13/4 d{Sch), and Wag mamdfactured at the
VEB Elektromotorenwerk in W ERNIGERODE. The electric motos is protected
against fire damp under protection type B33 mi, -

hd “

' -

The electric motor's housing is of welded design, The sheet-steel-

covered back of thé electric motor is cooled by a ventilating fan mounted on
the outsidd. - The éleétFic thotor is encased in ‘a'sedled sheet Gtoel jacket

to protect it agninst damage and séiling, The jacket ééi"yeé algo as an'air
channel, ‘The ArinatuFe casing can-withstand &n inner explosive pressure of up to
10 aimospheres. The trudnion bearing 4nd the*férminal box cover are fastened f
with countersunl triangular self-tapping screws, The terminal box can be
turned 90° or 180%, Itis equipped with a trumpet-shiaped cable lead-in
tube to protect the cable from damage through kinking
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£, Central Hydraulic Pump Assembly (Inclosure 3)

The hydraulic pumps have a high input and low output ratio. The
vequired speed i attained through appropriate gearing. The gear wheels are
radially serrated, Two thrust piston drives for the crawler assembly, &0
drives for the auger assembly, and one drive: for the conveyor are flanged onto
the geéars; All drives are-of reciprocating type, some double-Tow radial with
built-in priring pump. Thé drivea can be individually operatad tarough
clutch clernents, All shaits rest on roller bearings. Appropriate lubrication
fittings axe provided.

. 3 o

The housing is of welded sheet steel design. It is box-shaped and
mounted on a heavy base.plate, The outside of the housing is ribbed from
the base platé to the reinforcements,

go Crawler Assembly {Inclos uze 2)

The crawler assembly gives the tunnel borer the motive power for
forward working and for movement in both directions, Each track assembly
con individually be driven forward or in reverse at a speed from zero to
2.5 m per minute, Individual drive is advantageous in changing the direction
of txavel, . A

Each track assembly is of light welded steel design and can be mounted
on the right or left side. All parts of the track assembly are interchangeable,
When mounted,all parte of the track assembly are eanily accessible fox
tnaintenance.

The track itself i3 a sprocket chain with welded=on - track links and
with the link ping, engaged from the outside, engaging the double-spxrocket
wheels, . .

Two sprocket wheels for each track asgembly are mounted onto a
welded profile steel frame. Each sprocket wheel consists of two wheel disks
joined by an eccentrically arranged trunnion bearing and beld by concentric
journal pins. In-the back part of the sprocket wheel frame arxe guides into
which the preévicusly assembled track tightener is mounted, The track
tightener is d turpbuckle-like device.

When operation is to take place on slippery terrain, additional grips
can be gcrewed onto the track links which have holes for.that purposeé.

LX B N

b f_Co;xveyor- {(Inclosure 3) ‘ .. o

"

PR A I SRR

Thé tunnel borer is equipped with a conveyor for disposal of spoiling
cut from the tunnel face, Based an experience with different types of conveyors
in variouk types of soil and mineral formations, a baffle-type chain conveyor
with supplemental corner clearing plates was selacted. /

' The conveyor frame.is of light welded steel design. “Two solid steel
side plates welded to the top and bottom steel plates form a ractanguiar-ghaped
housing, which’accommodates the master oil reseivoir with a 182 liter capacity.
The housing is reinforced on the inside by square open steel framework,

The conveyor trough ie formed by the two side plates jutting above the top .

plate, Botliends of the houeing are closed by steel plates., -
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FShid of the Coneyds liousing, apace is provided for ty
& and hydraulic Motor on ‘one’end and for-the guide ‘dFumy)

2 gt

o sion &e&iﬁﬁ{oﬁ};}ie’f&thér-éﬁﬂn~.".Tha f§'ndq ake reinforced by_fgii‘_asétfij'w '
sigia‘ygfqﬁ?«}v‘é;:;ng plageiare fitted along;: the-wholé length' of the topsand, bpttom
c;g{{t;:,‘eg“’gé:onvei;@'i- housing,” The wearing ‘plates. extend’beyond the drum shafts

B9 4

and are rdunded at the: anideto confoita to the shapé of tiie chaid drume.
. E'I.‘he' drive motof for’ the conveyor is a radial piston motor rigidly

fixed and flanged ontd a bevel reduction gear, ' The bevel reduction geax dyives
a through shafi onto whith the two chain driYe drums are ‘fixed, The shaft

ends rest on roller bearings i’ the wearing plates.
- . ' i

The guidé drumy "%ﬁiicﬁ%éerves also as the chain tension device,
conaists of two chain drums iuied onto a through shaft, The shaft is supported
by movable bearings in the wearing plateso" The bearings are moved by &
screw spindle, In moving the bearings, the conveyor chain is tightened or

loosened,

" The chain i ‘an-open link type chain. It runs along both sides of the
conveyor trough and over the chain drurno at either end. The chains, one on
cither side, are braced apart by bafiles fittad into special links 30 cm apart.
The baffles are reinforced against bending inward by figh=belly-shaped
gupport. - T . .

" . Along the entire len'gth ca hoth sides of the conveyor housing, Teprofile
steel is welded on with ithe cross of the "T" flush against the gides. The
conveyor is attached to the crawler agsembly frame by fitting the Tochannel
guides into the rolier guides in the crawler assembly frame,

. Complete Hydxaulic System {Inclosure 4)

3
The hydraulic system of the tunnel borer has five operating circuits,
The drivée for the two rotary cutting heads consists of two hydraulic drives
operating independently in cloged circuit, The crawler asgembly drive
consists also of two hydraulic drives operating independently in coubter-
pressure system, The conveyos drive congists of an individual hydraulic

drive operating in open circuit without counterpressure. .

(1) Hydraulic Drive. for Rot‘a"i‘y Cuttigiﬁeada

#ww., The hydraulic drive for the rotary cutting heads has two double-xow
radial reciprocating pumps of special design with ‘built-in priming pumps {gear
'pamps) operating afa capacity of 75 liters per minute at 200.sGnospheres
bresaire, The éapacity iofithe pumps ¢an be reglldted fromizero to the rnaximu
capacity. Control of the oil output g imperative for infinitely variable

>

control of the drive motors for the rotary cutting heads’

newagn s
et - St SHEE .
: CEELT

"y The two drive motbrs axe'-‘alsd’f:qf gpecial ,d)'ésigzi, +They -are similar

to the two purips but cdsiict be yegulated and have -overflow pumps instead .
‘of flush puraps.’ The:pumps can’be reversed by ‘chianging thé oil circulation. ..
The rating of each hydfailli¢ motor is a maximum of 33 hp with ‘¢onstant
torque at reduced revelutions,” Theke are safety valves for tlie operating
cizcuits and two counterpressure valves betwraen. the oil feed line from the
flush pumps to the master pumps, ) :

There ave 2 Bo:twp three-way hand levers, for thesliding valves for
shifting iato operation and right and left drives, | - . . ‘
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-A hirdraﬁlic drive operating in closed circuit has an advantage over
open circuilt operation because much less oil is required., By means of the
flush purhp only that amount of oil which gathers through overilow of the
safety valve or averflow oil or oil volume control is fed into the circuit.
Anather ;d@antafge of a closed circuit system is that oil hydraulic gears of
high capacity operate exceedingly quitely and smoothly,

{2} Hydraulic Drive for Crawler Assembly

The hydraulic operating circuit for the track assemblies consiste of
two separate open circuits, one for each track assembly, which can be con-
trolled individually, -This is absolutely necessary for good steering and
maneuverability in turning,

The hydraulic equipment conpigts of two specially~designed radial
receiprocating pumpe with flange connection which have 2 capacity of 38 liters
per minute at 200 atmospheres pressure. The capacity can be regulated,

The hydraulic equipment consists further of four oil pressure cylinders for
the thruét piston drive, Twe oil pressure cylinders for each track assembly
are anchored by their piston rods onto the eccentrically-ayranged trunnion
bearings of the two sprocket wheels, Thke cylinder ends are attached swivelably
in the track bssembly frame, There are also four antomatic reversing sliding
valves, two for each track assembly or one for each oil hydraulic or pressure
cylindex. The hydraulic equipment further includes two three-position hand
levers for stopping, and forward and reverse driving of the individual track
assemblies, The two safety valves installed in the oil pressure lines protect
the hydraulic system against overloading, and the counterpressure valves
installed in the oil return lines maintain the pressure for the counterpressure
systema

{3) Hydraulic Drive for Gonveyor

Thé hydraulic drive for the conveyor operates without counterpressuse
and is shifted in open circuit, The hydravlic equipment consists of a specially=
designed radial reciprocating pomp with flanged drive motor with 2 capagity
of 38 liters per minute at 80 atmospheres pressure. The flow of the pump
can be regulated from gero to the maximum capacity. The flanged hydraulic
drive motor is alao of special design with built-in planetary geax. The motor
cannot be reégulated but can be reversed by changing the pressure sYstem,
The masxtimmum capicity of the drive motor is approximately 6.8 hp, A gafety

-

valve ig built in to protect the hydraulic system from overloading. The oil
C .

return finétidns without pressure. .

(4) Information Applicable to Aforeméﬁtioned Hydraulic Drives

All oil lines are nonflexibly installed with hose connections at movable
p.az'tso Separating stop valves are installed at separation points of the hydraulic
lines to prevent loss of oil and entrance of air into the hydraulic lines.

. The revolutions of the pumps are regulated by attached screw spindles
with handwheels for mput‘gﬂreg\xlationo Automatic regulation of all the hydraulic

gl

d?ivez ie assured through the installation of volume regulatérs. With approp-
riate equipment, the tunnel borer can be operated by ramote control.. ) '
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), total ca of ] _Ag,ni' 6il reservoir wzth 96-1i‘té'i:,‘cup‘aci,tﬁfi‘q» AEAAN
dounted in the suppoxting fx & r wi

rhoun ameiork, A reservair with 40diter capacity’ | %’
is mounted in the crawler, assembly frame,:, The master oil regervoir with

lszfgfz-lit'ef capacity is mounted in the:conyeyor housing., . >

'3;. 'gmploxrme‘xit of the Tunnel Borer - foe v.”; .

Once at the tunnel site, the electric motor is turned on and the tunnel
borer is brought into position, The tunnel borer is brought intc position by
shifting the track assembly pumps into operation, After the pumps are
operating, they are shifted by means of the handwheels from zero to the desired
pexformance, and the two three-position hand levers for the right and left
track assemblies are shifted into forward position. The required speed and
deiving dirvection are regulated by means of the handwheels and, accozding
to neécessity, by shifting the hand levers into other positions,

After the tunnel borer has been brought into position, the pumps for
the rotary cutting heads,and the conveyor are shifted into operation in the same
procedure as described above. Now the forwazd movement of the cutting
operation must be adjusted. This is done according to the type and condition
of the earth formation about to be cut, '

If it is necessary to cut at an incline or decline, the rotary cutting
heads must be get in the appropriate position, This is done by adjusting the
supporting framework bracing by loosening and resetting the threaded bolts
so. that the rotary cutfing heads tilt bac kwaxd or foreward ag thé case may be,

1f the cutting direction is to be changed horizontally, it is necessaxy
to change the speed of gne irack assembly and to reduce the speed of one of
the rotary cuiting heads. . -

As noted dbove under subparagraph Y2, the material loosened by the
rotary cuiting bheads is thrust onto the conveyozr by the aupward thrust of the
sole part and the downward thrust of the intermediate and head parts of the
rotary cutting heads, The greater part of the ppoilinge falls under its own
weight onto the conveyor, From the conveyor, the spoiling can be transported
cut of the tunnel by various rhgp};gg}g&s described in a . following paragsaph,

- . According to the type of goil and the ceiling pressure, the length of
the cutting stagee inte the tunvel is determined, On the average & cutting
stage ie foom 45 to 75 cm in length, After each stage is cut, the walls and
‘cgiling of the tunnel.is, appropriately ghored fo prevent a cave-in,
A T C -

As the tunnel borer works its way forward into the next stage,, the
walls and ceiling are temporarily shored with a £r§§g;e of U=girders, Between
the U-girder frame and the walls and cetling, low grade lumber in a length
appropriate to the driven stage is pushed to give better support. Thus temporary
shoring is placed only. the length of the tunnel borer itself, - As it cuts its way !
intp the next stags, the immediately previously opened stage is removed of
its temporary shoring and is permanently shored; o

For permaneat ghoxing,,;,vgpo»d,'plaz'zk&s, 10 % 20 cm in;‘,siie and in the

length of the driven stage, are uased,, The ceiling .a‘ndl‘w‘b.ll‘.i)_il‘gh}gs are fastened
together with metal fixtures, The floor planks are also held by metal fixtures.
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Aft'ex: the desired I’ength of tl‘xe,kmz’z'nel.has been reached; the lower.

bracing of the auger aissémbly is loozened, the conveyor is pulled back, and

the crawler assembly is driven slowly in reverse, If the tunnel ceiling does

not cave in, the rotary cutting heads can be slowly run to cut themselves free
as the tunnel borer moves backward,

DA TNTELLIGENCE REPORT

s form paly in, apeord
e s o gl e

> Once the tunnel borer has been backed out of the final stage of the
tunnel, the upper bracing of the auger assembly is bolted to the Meyes" fox
the lower bracing. The base screws of the four gear trains are loosened and
the rotary cutting heads are pushed toward the middle until they come to vest
on a stop provided for this purpose. The back cover of the auger agsembly
with ite trough~shaped wings is pushed upward. Now the tunnel borexr can
be driven in reverse out of the tunnel, (See Inclosure 5.)

When the tunnel borer is backing out of the tunnel, the auger asgembly,
which is suspended by the upper bracing, vests on akids mounted on the supports
ing framework, Other than removal of the four bolts on the lower bracing,
oniy the hose to the oil reservoir in the supporting framework need.be diz~
connected,

The operation of driving the tunnel borer out of a tunnel is analogous
to driving it into a tunnel, The tunnel borer is easy to operate and can be
learned in & shost time Yy one who has a certain amount of imagination and
aptitu.ieo

Direction finding or maintaining the corgect direction while cufting a
tunnel, as far as it is necessary, is done by means of a, ray of light, the
scuzce of which is installed in true direction under the tunnel ceiling,
The ray of light shines on 2 cross-thread-type sighting device mounted
on the tunnel borer, By this method a deviation in direction becomes- immediate=
Iy apparent,

4, Variois Methods for Disposal of Spoilings

a. Baffle-type Chain _g;qnveyor_

The best method for disposing spoilings in all types of soil proved to
be the baffle~type chain conveyor described above. This type of conveyor was
designed to be laid in sections, 4 to 5 m in length, which are placed togather
in overlapping fashion, ferming a conveyor unit 25 to 30 m in length, Each
conveyor section is complete in itself, '

PR
H

b Y. jood v ' L

W:tﬁ a bafﬂepty;p%% chain conveyor, spoiling with a high water content
can be disposed of without the use of pumps because. the: conveyor trough carries
the water together with the spoiling, The spoiling aerves to make the conveyor
tzrough watertight. Through ‘the special design of the drive and guide drums,
the chain links arve cleaned and the spoiling is prevented from a,ggloineraﬁng,
The special corner clearing plates keep the corners cleared and preévent thé
conveyor chain from clirbiag, o -

The proven advantages of the baffle-type chain conveyor over a rubber
belt conveyor are the operationzl reliability and the ease in setting up in cver-
lapping rnapner = conveyor 25 to 30 m in length, . "

'
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TG ‘.Anothar :.method for dsspusmg spoilings, prowded suiﬁcient wal:e
1.s availablea is the followmg alrcady tried method. o

MU Two sectxons of th\e above-ade&crlbed baffl etype c_ham convcyor are
plat:ed in overlapping. fa.qhmn béhind the tunnel borer, At . its free end the
second conveyor sectmn is abpvc a mixing funnel with.a 75 mm sieve in
the top, From the conveyor the sppiling drops onto the sieve and, by spirale
shaped water spraymg nozzles, is washed into the mixing funnel, The spoil-
ing is mixed with the watér and'is 'pumpad cut of the funnel by 2 sludge
purap through a 150 m d;amerer plpe line out of the tunnet, In.order to
kcep the tunnel ﬂ.oor cleér,~tlxe ptp-b line is mountcd underneath - the tunnel
ceiling,

With the aforementioned-method, spoilings can bg ¢leared out of a
tunnel up to 25 m in length without necessitating alterations on the disposal
eqguipment,

t. Rubber Selt Conveyor

A third method for disposing spoilings is by rubber belt conveyors .
laid in overlapping fashién, This ig the best way to connect conveyors because
the conveyor sections can bé carried and can quiclkly be put in place,

Ezxperience has shown that rubber belt conveyors can be used only
where the earth ig not sliniy or sticky. Otherwise; the eaxth will adhere ro
the conveyor drumg and will cause the belis to slip off or tear, Drum clganing
blades are of no help because they become bent or break off,

The only way to clean slimy, sticky earth from conveyor dyrums is to
play large amounts of water on them. But the disadivantage in doing this is
that the tunnel bloor becomes very wet and glippery and the earth becomes
swollen, These conditions must be avoided in underground workings,

¢

d. Other Methods for Spoiling Disposal

Other methods for disposing spoiling is by flattening it.on the funnel
floor cor by floating it out of the tiifmnet-in ditches.along the sides of the tunnel,

“The most, . prxmxnve method fO‘r dxsposmg epoxlmg i& by waeelbarrcwo
This methed can be used in short tunnels, but is very slow,

.t

'5., pkaterxals uaed i ,zhe Eunnel Boter

of high tene:le stren"th were usech .;‘

A

4

hlectredes of type b9 b .32 were used foa: gveldmg‘7 A11 welded seanm
were X-»ray checked. N
.8t 50,22 l:ype steel mth 2 tensxle strength of 50 to 60 kg, mm? was
- used, ‘or 'the ‘crawler assemb!y frame, track asac-mbhes,, conveyor frame and
central hydraulic pump assembly housing,. The compasition of 5t 50.22 steel
ise Carbon, 0.33%; silicon,. 0,26%; rnanganesep C. 65 3 phosphorous,, maziraurmn
of 0,050%, and sulphur, maximum of 0,055%
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For the zotary cutting head blades; augeyr back cover, supporting
framewb ik, and the gear train housings, St 60.22 type steel with a teunsile
strength of 60 to 70 kg mm? was used, The composition of this type of steel |
3g: Caxbon, 0,55%; silicon, 0.26%; manganese, 0,65%; phosphorous, masimurn
of 0.050%, and sulphur, maximum of 0.055%,

St 55,29 type steel with a tensile strength cf 55 to 70 kg mm?2 was
uged for the upper and lower auger bracing. The composition of this type of
steel in: Carbon, 0,32%; silicon, 0,17%; manganese, 0.50%; phosphorous,
maximum of 0,040%; sulphur, maximum of 0,045%.,

Casehardened high alloy steels with appropriate tensile strengths wese
“used for the gears, shafts, sprocket wheels, chain drums, and conveyox chaln,
The piston rods of the oil pressure cylinders and the pump pistons are hazde
chromium plated,
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